(Z)-2-(Benzo[d]thiazol-2-ylamino)-5-(substituted benzylidene)thiazol-4(5H)-one Derivatives as Novel Tyrosinase Inhibitors.
Inhibiting tyrosinase is an important goal to prevent melanin accumulation in skin and thereby to inhibit pigmentation disorders. Therefore, tyrosinase inhibitors are an attractive target in cosmetics and treatments for pigmentation disorders. However, only a few tyrosinase inhibitors are currently available because of their toxic effects to skin or lack of selectivity and stability. Here, we newly synthesized thirteen (Z)-2-(benzo[d]thiazol-2-ylamino)-5-(substituted benzylidene)thiazol-4(5H)-one derivatives and examined their effect on melanogenesis. Of these compounds, MHY2081 had the strongest inhibitory effect on tyrosinase without cytotoxicity in B16F10 melanoma cells. Consistently, melanogenesis was notably decreased by MHY2081 treatment. As an underlying mechanism, docking simulation showed that compared to kojic acid, a well-known competitive tyrosinase inhibitor which forms a hydrogen bond and aromatic interaction with tyrosinase, MHY2081 has stronger affinity with tyrosinase by forming three hydrogen bonds and a hydrophobic interaction with residues of tyrosinase. In parallel with this, Lineweaver-Burk plot analysis showed that MHY2081 is a strong competitive inhibitor of tyrosinase. In conclusion, MHY2081 may be a novel tyrosinase inhibitor for prevention and treatment of pigmentation disorders.